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(54) Magnetic recording apparatus 

(57) In a magnetic recording apparatus, an input 
video signal is processed into a processing -resultant 
video signal having a first given frequency band. The 
processing -resultant video signal is recorded on a 
standard magnetic tape which is designed to record a 



standard-format video signal having a second given fre- 
quency band narrower than the first given frequency 
band. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] This invention relates to an apparatus for 
recording a video signal on a magnetic tape. 

Description of the Related Art 10 

[0002] Some video tape recorders (VTR's) are based 
on a standard format referred to as a VHS format. There 
is an S-VHS format which improves over the VHS for- 
mat. A VTR of the S-VHS standard can record and 15 
reproduce a video signal which is wider in frequency 
band and higher in picture quality than a video signal 
handled by a VTR of the VHS standard. 
[0003] The VTR of the S-VHS standard uses an exclu- 
sive magnetic tape referred to as an S-VHS tape. The 20 
S-VHS tape is designed to more suit with a video signal 
having a wide frequency band and short wavelengths in 
comparison with a VHS tape. 

[0004] In the VTR of the VHS standard, a video signal 
to be recorded is separated into luminance and chromi- 25 
nance signals. The luminance signal is converted or 
modulated into an FM (modulated) luminance signal 
having a frequency deviation of 3.4 to 4.4 MHz. The 
chrominance signals are down-converted into a low fre- 
quency band around 629 kHz. The FM luminance signal 30 
and the frequency-down-converted chrominance sig- 
nals are combined before being recorded on a VHS 
tape. 

[0005] In the VTR of the S-VHS standard, a video sig- 
nal to be recorded is separated into luminance and 35 
chrominance signals. The luminance signal is con- 
verted or modulated into an FM (modulated) luminance 
signal having a frequency deviation of 5.4 to 7.0 MHz. 
The chrominance signals are down-converted into a low 
frequency band around 629 kHz. The FM luminance 40 
signal and the frequency-down-converted chrominance 
signals are combined before being recorded on an S- 
VHS tape. 

[0006] The VTR of the VHS standard can use an S- 
VHS tape instead of a VHS tape. In general, the VTR of 45 
the S-VHS standard can operate in each of two different 
modes, a VHS mode and an S-VHS mode. During the 
VHS mode of operation of the S-VHS VTR, a video sig- 
nal of the VHS format is recorded oh a VHS tape or an 
S-VHS tape. During the S-VHS mode of operation of the so 
S-VHS VTR, a video signal of the S-VHS format is 
r corded on an S-VHS tape. 

[0007] In general, an S-VHS tape is contained in a 
cassette having an identification hole which indicates 
that the tape therein is of the S-VHS type. The VTR of ss 
the S-VHS standard has a function of sensing an identi- 
fication hole in a tape cassette placed therein. When the 
S-VHS VTR senses an identification hole in a tape cas- 



sette, the S-VHS mode of operation is automatically 
started. On the other hand, when the S-VHS VTR fails 
to sense an identification hole in a tape cassette, the 
VHS mode of operation is started. 
[0008] An advanced VTR detects characteristics of a 
used magnetic tape, and records a video signal on the 
magnetic tape under recording conditions (that is, the 
VHS mode or the S-VHS mode) determined in 
response to the detected tape characteristics. The 
advanced VTR can optimize signal recording tape by 
tape. Specifically, the advanced VTR implements a pre- 
liminary process before the recording of a video signal. 
During the preliminary process, the advanced VTR 
records and reproduces a test signal on and from a 
used magnetic tape. The advanced VTR detects char- 
acteristics of the magnetic tape (that is, the VHS stand- 
ard tape or the S-VHS tape) from the reproduced test 
signal. Then, the advanced VTR records a video signal 
on the magnetic tape under recording conditions deter^ 
mined in response to the detected tape (the VHS stand- 
ard tape or the S-VHS tape) characteristics. 
[0009] As previously explained, the S-VHS VTR oper- 
ates in the VHS mode when a VHS tape is used. Some 
VHS tapes have improved characteristics sufficient to 
store wide-band and high-quality video signals. In gen- 
eral, S-VHS tapes are higher in price than VHS tapes. 

SU MMAR Y OF THE INVENTION 

[001 0] It is an object of this invention to provide a mag- 
netic recording apparatus which can record a wide- 
band and high-quality video signal on an inexpensive 
magnetic tape such as a VHS tape. 
[001 1 ] A first aspect of this invention provides a mag- 
netic recording apparatus comprising first means for 
processing an input video signal into a processing- 
resultant video signal having a first given frequency 
band; and second means for recording the processing- 
resultant video signal, which is generated by the first 
means, on a standard magnetic tape which is designed 
to record a standard-format video signal having a sec- 
ond given frequency band narrower than the first given 
frequency band. 

[0012] A second aspect of this invention provides a 
magnetic recording apparatus comprising first means 
for processing an input video signal into one among a 
first standard-format video signal having a first given fre- 
quency band, a second standard-format video signal 
having a second given frequency band wider than the 
first given frequency band, and a processing-resultant 
video signal having a third given frequency band wider 
than the first given frequency band; second means for 
recording the first standard-format video signal, which is 
generated by the first means, on a first standard mag- 
netic tape which is designed to record a first standard- 
format video signal; third means for recording the sec- 
ond standard -for mat video signal, which is generated by 
the first means, on a second standard magnetic tape 
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which is designed to record a second standard-format 
video signal; and fourth means for recording the 
processing-resultant video signal, which is generated 
by the first means, on the first standard magnetic tape. 
[001 3] A third aspect of this invention is based on the 
second aspect thereof, and provides a magnetic record- 
ing apparatus further comprising fifth means for, in 
response to user's request, deciding which of the first, 
second, and third standard-format video signals the first 
means processes the input video signal into; and sixth 
means for recording the video signal, which is decided 
by the fifth means, on a magnetic tape. 
[001 4] A fourth aspect of this invention is based on the 
second aspect thereof, and provides a magnetic record- 
ing apparatus wherein the processing-resultant video 
signal can be reproduced from the first standard mag- 
netic tape by a magnetic reproducing apparatus for a 
second standard -format video signal and a second 
standard magnetic tape. 

[0015] A fifth aspect of this invention is based on the 
second aspect thereof, and provides a magnetic record- 
ing apparatus further comprising fifth means for detect- 
ing whether or not the first standard magnetic tape is 
suited to recording of the process-resultant video signal. 
[001 6] A sixth aspect of this invention is based on the 
fifth aspect thereof, and provides a magnetic recording 
apparatus wherein the fifth means comprises sixth 
means for recording a test signal to the first standard 
magnetic tape; seventh means for reproducing the test 
signal from the first standard magnetic tape; and eighth 
means for detecting whether or not the first standard 
magnetic tape is suited to recording of the process- 
resultant video signal in response to a level of the repro- 
duced test signal. 

[001 7] A seventh aspect of this invention is based on 
the sixth aspect thereof, and provides a magnetic 
recording apparatus wherein a recording level of the 
test signal is equal to a recording level of the process- 
resultant video signal. 

[0018] An eighth aspect of this invention is based on 
the seventh aspect thereof, and provides a magnetic 
recording apparatus wherein the sixth means records 
the test signal at only a single recording level. ~ 
[001 9] A ninth aspect of this invention is based on the 
seventh aspect thereof, and provides a magnetic 
recording apparatus wherein the sixth means records 
the test signal at a plurality of different recording levels, 
and the fourth means records the processing-resultant 
video signal at a recording level equal to a recording 
level among the plurality of the different recording levels 
at which a reproduction level is maximized. 
[0020] A tenth aspect of this invention is based on the 
sixth aspect thereof, and provides a magnetic recording 
apparatus wherein the first means comprises a detail 
enhancer, a pre-emphasis circuit, a white/dark clip cir- 
cuit, and a recording current equalizer, and further com- 
prising ninth means for varying operation characteristics 
of at feast one among the detail enhancer, the pre- 



emphasis circuit, th white/dark clip circuit, and the 
recording current equalizer in response to the level of 
the reproduced test signal. 

[0021] An eleventh aspect of this invention provides a 

5 magnetic recording apparatus comprising first means 
for recording one of a first video signal of a normal-qual- 
ity standard format and a second video signal of a high- 
quality standard format on one of a normal-quality 
standard tape and a high-quality standard tape; and 

10 second means for recording a third video signal on one 
of the normal-quality standard tape and the high-quality 
standard tape, the third video signal being closer in 
quality to the second video signal. 
[0022] A twelfth aspect of this invention is based on 

is the eleventh aspect thereof, and provides a magnetic 
recording apparatus further comprising third means for 
recording a test signal on one of the normal-quality 
standard tape and the high-quality standard tape; fourth 
means for reproducing the test signal from one of the 

20 normal-quality standard tape and the high-quality 
standard tape; and fifth means for selecting one of the 
first means and the second means in response to a level 
of the reproduced test signal, and for activating selected 
one of the first means and the second means. 

25 [0023] A thirteenth aspect of this invention is based on 
the eleventh aspect thereof, and provides a magnetic 
recording apparatus further comprising third means for 
detecting whether or not a cassette containing one of 
the normal-quality standard tape and the high-quality 

30 standard tape has an identification hole; and fourth 
means for selecting one of the first means and the sec- 
ond means in response to a result of the detection by 
the third means, and for activating selected one of the 
first means and the second means. 

35 [0024] A fourteenth aspect of this invention is based 
on the eleventh aspect thereof, and provides a magnetic 
recording apparatus further comprising third means for 
selecting one of the first means and the second means 
in response to user's request, and for activating 

40 selected one of the first means and the second means. 
[0025] A fifteenth aspect of this invention provides an 
apparatus for recording video information on a VHS 
standard tape which comprises first means for detecting 
whether or not a quality of the VHS standard tape 

45 exceeds a reference quality; second means for process- 
ing an input video signal into a first processing-resultant 
video signal with a first given frequency band when the 
first means detects that the quality of the VHS standard 
tape exceeds the reference quality; third means for 

50 processing the input video signal into a second process- 
ing-resultant video signal with a second given frequency 
band when the first means detects that the quality of the 
VHS standard tape does not exceed the reference qual- 
ity, the second given frequency band being narrower 

55 than the first given frequency band; and fourth means 
for recording either the first processing-resultant video 
signal or the second processing -resultant video signal 
on the VHS standard tape. 
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[0026] A sixteenth aspect of this invention is based on 
the fifteenth aspect thereof, and provides an apparatus 
wherein the first means comprises means for recording 
a predetermined test signal on the VHS standard tape; 
means for reproducing the test signal from the VHS 5 
standard tape; and means for detecting whether or nol 
the quality of the VHS standard tape exceeds the refer- 
ence quality in response to a level of the reproduced 
test signal. 

10 

BRIEF DESCRIPTION QF THE DRAWINGS 
[0027] 

Fig. 1 is a block diagram of a magnetic recording is 
apparatus according to a first embodiment of this 
invention. 

Fig. 2 is a diagram of the changeable frequency 
response of a linear emphasis circuit in the appara- 
tus of Fig. 1 . 20 
Fig. 3 is a diagram of the electromagnetic conver- 
sion frequency response of a VHS tape. 
Fig. 4 is a diagram of the electromagnetic conver- 
sion frequency response of an S-VHS tape. 
Fig. 5 is a diagram of the changeable frequency 25 
response of a recording current equalizer in the 
apparatus of Fig. 1. 

Fig. 6 is a block diagram of a magnetic recording 
apparatus according to a second embodiment of 
this invention. 30 
Fig. 7 is a block diagram of a magnetic recording 
apparatus according to a third embodiment of this 
invention. 

Fig. 8 is a diagram of the frequency response of a 
detail enhancer in the apparatus of Fig. 7 which 35 
occurs during a VHS recording mode of operation 
of the apparatus of Fig. 7. 

Fig. 9 is a diagram of the frequency response of the 
detail enhancer in the apparatus of Fig. 7 which 
occurs during a high-quality recording mode of 40 
operation of the apparatus of Fig. 7. 
Fig. 10 is a diagram of the frequency response of a 
nonlinear emphasis circuit in the apparatus of Fig. 7 
which occurs during the VHS recording mode of 
operation of the apparatus of Fig. 7. 45 
Fig. 1 1 is a diagram of the frequency response of 
the nonlinear emphasis circuit in the apparatus of 
Fig. 7 which occurs during the high-quality record- 
ing mode of operation of the apparatus of Fig. 7. 
Fig. 12 is a diagram of the changeable frequency so 
response of a linear emphasis circuit in the appara- 
tus of Fig. 7. 

Fig. 13 is a diagram of the changeable frequency 
response of a recording current equalizer in the 
apparatus of Fig. 7. 55 
Fig. 14 is a block diagram of a magnetic recording 
apparatus according to a fourth embodiment of this 
invention. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

First Embodiment 

[0028] Fig. 1 shows a magnetic recording apparatus 
according to a first embodiment of this invention. Oper- 
ation of the magnetic recording apparatus of Fig. 1 can 
be changed among different modes including a normal- 
quality mode and high-quality modes. The normal-qual- 
ity mode corresponds to a VHS mode. One of the high- 
quality modes corresponds to an S-VHS mode. The 
magnetic recording apparatus of Fig. 1 can use either a 
normal-quality magnetic tape or a high-quality magnetic 
tape. The normal-quality magnetic tape corresponds to 
a VHS tape. The high-quality magnetic tape corre- 
sponds to an S-VHS tape. 

[0029] The magnetic recording apparatus of Fig. 1 is 
basically divided into a luminance signal processing 
section and a chrominance signal processing section. 
The luminance signal processing section converts an 
input luminance signal into an FM (modulated) lumi- 
nance signal. The chrominance signal processing sec- 
tion converts input chrominance signals into frequency- 
down-converted chrominance signals. The FM lumi- 
nance signal and the frequency-down-converted 
chrominance signals are combined and multiplexed into 
a composite video signal on a frequency division basis. 
The composite video signal is transmitted to magnetic 
heads via a recording amplifier, and is recorded on a 
magnetic tape by the magnetic heads. 
[0030] In the magnetic recording apparatus of Fig. 1 , 
the luminance signal processing section includes a low 
pass filter (LPF) 10, a detail enhancer 11. a pre-empha- 
sis circuit 12, a white/dark cup circuit 13, and an FM 
modulation circuit 1 4 which are successively connected 
in that order. 

[0031] The low pass filter 10 receives an input lumi- 
nance signal, and removes high-frequency components 
from the input luminance signal. The low pass filter 10 
outputs the resultant luminance signal to the detail 
enhancer 1 1 . The detail enhancer 1 1 processes the out- 
put signal of the low pass filter 1 0 to compensate for sig- 
nal components deleted by a noise canceller during 
playback. The detail enhancer 1 1 outputs the resultant 
luminance signal to the pre-emphasis circuit 12. 
[0032] The pre-emphasis circuit 12 includes a nonlin- 
ear emphasis circuit 12a and a linear emphasis circuit 
12b connected in series. The nonlinear emphasis circuit 
12a and the linear emphasis circuit 12b emphasize 
high-frequency luminance components to improve an 
S/N ratio in luminance. Specifically, the nonlinear 
emphasis circuit 12a emphasizes high-frequency com- 
ponents of the output signal of the detail enhancer 1 1 to 
a degree depending on the level of the high-frequency 
components. The degree of the emphasis increases as 
the level of the high-frequency components decreases. 
The nonlinear emphasis circuit 12a outputs the result- 
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ant luminance signal to the linear emphasis circuit 12b. 
The linear emphasis circuit 12b emphasizes high-fre- 
quency components of the output signal of the nonlinear 
emphasis circuit 12a to a degree independent of the 
level of the high-frequency components. The linear 
emphasis circuit 12b outputs the resultant luminance 
signal to the white/dark clip circuit 13. 
[0033] The white/dark clip circuit 13 removes spike 
components from the output signal of the pre-emphasis 
circuit 12 to prevent the occurrence of luminance 
reversal. In general, the spike components are present 
at rising edges and falling edges in the output signal of 
the pre-emphasis circuit 12. The white/dark c/ip circuit 
13 outputs the resultant luminance signal to the FM 
modulation circuit 14. 

[0034] The low pass filter 10, the detail enhancer 11, 
the pre-emphasis circuit 12, and the white/dark clip cir- 
cuit 13 are connected to a microcomputer 33. The sig- 
naJ processing characteristics of the low pass filter 10, 
the detail enhancer 1 1 , the pre-emphasis circuit 12, and 
the white/dark clip circuit 13 are determined by control 
signals fed from the microcomputer 33. 
[0035] The FM modulation circuit 14 converts the out- 
put signal of the white/dark clip circuit 13 into an FM 
(modulated) luminance signal having a frequency devi- 
ation which can be changed between a frequency band 
for the VHS format and a frequency band for the S-VHS 
format. The FM modulation circuit 14 is connected to 
the microcomputer 33. The frequency deviation in the 
FM luminance signal is set to either the VHS type or the 
S-VHS type by a control signal fed from the microcom- 
puter 33. The FM modulation circuit 14 outputs the FM 
luminance signal to an adder 30. 
[0036] The FM modulation circuit 14 includes an oscil- 
lator (not shown) which generates a predetermined test 
signal having a prescribed frequency. As, will be 
explained later, the test signal is used in detecting char- 
acteristics of a used magnetic tape. 
[0037] In the magnetic recording apparatus of Fig. 1, 
the chrominance signal processing section includes a 
chrominance signal processing circuit 20. The chromi- 
nance signal processing circuit 20 receives input 
chrominance signals, and subjects the input chromi- 
nance signals to frequency down conversion. Thereby, 
the chrominance signal processing circuit 20 generates 
frequency-down-converted chrominance signals from 
the input chrominance signals. The chrominance signal 
processing circuit 20 outputs the frequency-down-con- 
verted chrominance signals to the adder 30. 
[0038] The adder 30 combines or multiplexes the FM 
luminance signal and the frequency-down-converted 
chrominance signals into a composite video signal on a 
frequency division basis. The composite video signal is 
a record signal, that is, a signal to be recorded. The 
adder 30 outputs the composite video signal to a 
recording current equalizer 31 . 

[0039] The recording current equalizer 31 processes 
the output signal of the adder 30 to compensate for var- 



iations in frequency response characteristics of parts 
including magnetic heads. The recording current equal- 
izer 31 outputs the resultant video signal to a recording 
amplifier 32. The recording amplifier 32 enlarges the 

s output signal of the recording current equalizer 31 to a 
level suited to signal recording on a magnetic tape con- 
tained in a cassette K. The recording amplifier 32 out- 
puts the resultant video signal. The output signal of the 
recording amplifier 32 is transmitted via rotary trans- 

70 formers to magnetic heads before being recorded on 
the magnetic tape in the cassette K by the magnetic 
heads. 

[0040} The adder 30, the recording current equalizer 
31, and the recording amplifier 32 are connected to the 

75 microcomputer 33. The mixing ratio between the FM 
luminance signal and the frequency-down -converted 
chrominance signals in the adder 30 is determined by a 
control signal fed from the microcomputer 33. Condi- 
tions of the signal processing by the recording current 

20 equalizer 31 are determined by a control signal fed from 
the microcomputer 33. The gain of the recording ampli- 
fier 32 is determined by a control signal fed from the 
microcomputer 33. 

[0041] The magnetic recording apparatus of Fig. 1 

25 includes a tape characteristic detector 34, and an iden- 
tification hole detector 35. The device 34 detects the 
characteristics of the magnetic tape in the cassette K. 
The tape characteristic detector 34 outputs a signal to 
the microcomputer 33 which represents the detected 

30 tape characteristics. The device 35 detects whether an 
identification hole is present in or absent from the tape 
casette K in general, a cassette containing an S-VHS 
tape has an identification hole. On the other hand, a 
cassette containing a VHS tape does not have an iden- 

35 tification hole. Accordingly, when the device 35 detects 
the presence of an identification hole in the tape cas- 
sette K, it is decided that the magnetic tape in the cas- 
sette K is of the S-VHS type. On the other hand, when 
the device 35 detects the absence of an identification 

40 hole from the tape cassette K, it is decided that the mag- 
netic tape in the cassette K is of the VHS type. The iden- 
tification hole detector 35 outputs a signal to the 
microcomputer 33 which represents whether an identifi- 
cation hole is present in or absent from the tape casette 

45 K, that is, whether the magnetic tape in the cassette K is 
of the S-VHS type or the VHS type. 
[0042] The microcomputer 33 includes a combination 
of an input/output port, a CPU, a ROM, and a RAM. The 
microcomputer 33 operates in accordance with a pro- 

50 gram stored in the ROM. According to a segment of the 
program, the microcomputer 33 selects a desired 
recording mode of operation of the apparatus in Fig. 1 
from among a VHS recording mode, an S-VHS record- 
ing mode, a first high-quality recording mode, and a 

55 second high-quality recording mode in- response to the 
output signals of the tape characteristic detector 34 and 
the identification hole detector 35. Then, the microcom- 
puter 33 determines the characteristics of the signal 
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processing by the low pass filter 1 0, the detail enhancer 
11, the pre-emphasis circuit 12, the white/dark clip cir- 
cuit 13, the FM modulation circuit 14, the adder 30, the 
recording current equalizer 31 , and the recording ampli- 
fier 32 in accordance with the desired recording mode of . 5 
operation. Thereby, the microcomputer 33 sets an 
actual recording mode of operation of the apparatus in 
Fig. 1 into agreement with the desired recording mode! 
[0043] The magnetic recording apparatus of Fig. 1 
operates as follows. When the tape cassette K is placed 10 
into the magnetic recording apparatus, the device 35 
detects whether an identification hole is present in or 
absent from the tape casette K. In the presence of an 
identification hole, the device 35 decides that the mag- 
netic tape in the cassette K is of the S-VHS type. In the 15 
absence of an identification hole, the device 35 decides 
that the magnetic tape in the cassette K is of the VHS 
type. The identification hole detector 35 informs the 
microcomputer 33 of whether the magnetic tape in the 
cassette K is of the VHS type or the S-VHS type. 20 
[0044] In the case where the magnetic tape in the cas- 
sette K is decided to be of the VHS type, the microcom- 
puter 33 starts a testing process to decide whether or 
not the characteristics of the magnetic tape are suffi- 
cient for the recording of a video signal of the S-VHS for- 25 
mat or the recording of a video signal having a picture 
quality higher than that of a VHS-format video signal. 
[0045] During the testing process, the microcomputer 
33 activates the oscillator in the FM modulation circuit 
1 4 so that the oscillator generates a predetermined test 30 
signal. The test signal is transmitted from the FM modu- 
lation drcuit 14 to the recording amplifier 32 via the 
adder 30 and the recording current equalizer 31. The 
microcomputer 33 controls the recording amplifier 32 so 
that the test signal is amplified thereby to a level signrf i- 35 
cantly lower than the normal level of an amplified S-VHS 
video signal. The recording amplifier 32 feeds the 
resultant test signal to the magnetic heads via the rotary 
transformers. The magnetic heads record the test signal 
on the magnetic tape in the cassette K. Then, the test 40 
signal is reproduced from the magnetic tape in the cas- 
sette K by a magnetic reproducing device of, for exam- 
ple; a conventional type. The reproduced test signal is 
fed to the tape characteristic detector 34. The tape char- 
~ ~acteristiclieie^or3'4 may contain the magnetic repro- ~45 
ducing device." The tape characteristic detector 34 
includes a level detector for deciding which of three pre- 
determined different levels the level of the reproduced 
test signal corresponds to. The three predetermined dif- 
ferent levels are referred to as the lowest level "1 the so 
intermediate level "2", and the highest level "3" respec- 
tively. The tape characteristic detector 34 informs the 
microcomputer 33 of the level decision result. 
[0046] Specifically, the tape characteristic detector 34 
compares the level of the reproduced test signal with a ss 
lower reference level and a higher reference level. 
When the level of the reproduced test signal is smaller 
than the lower reference level, the tape characteristic 



detector 34 decides that the level of the reproduced test 
signal corresponds to the lowest lev I "1". When th 
level of the reproduced test signal is between the low r 
reference level and th higher reference level, the tape 
characteristic detector 34 decides that the level of the 
reproduced test signal corresponds to the intermediat 
level "2". When the level of the reproduced test signal is 
greater than the higher reference level, the tape charac- 
teristic detector 34 decides that the level of the repro- 
duced test signal corresponds to the highest level "3". 
[0047] In other words, the tape characteristic detector 
34 decides whether the quality of the magnetic tape in 
the cassette K is in a low range, an intermediate range, 
or a high range. The previously-indicated lower refer- 
ence level corresponds to the boundary between the 
low quality range and the intermediate quality range. 
The previously-indicated higher reference level corre- 
sponds to the boundary between the intermediate qual- 
ity range and the high quality range. When the level of 
the reproduced test signal corresponds to the lowest 
level 7.1 the tape characteristic detector 34 decides that 
the quality of the magnetic tape in the cassette K is in 
the low range. When the level of the reproduced test 
signal corresponds to the intermediate level "2", the 
tape characteristic detector 34 decides that the quality 
of the magnetic tape in the cassette K is in the interme- 
diate range. When the level of the reproduced test sig- 
nal corresponds to the highest level "3", the tape 
characteristic detector 34 decides that the quality of the 
magnetic tape in the cassette K is in the high range. 
[0048] The microcomputer 33 responds to the result 
of the decision by the tape characteristic detector 34 as 
follows. When it is decided that the level of the repro- 
duced test signal corresponds to the lowest level "1". 
the microcomputer 33 sets operation of the apparatus of 
Fig. 1 to a VHS recording mode. When it is decided that 
the level of the reproduced test signal corresponds to 
the intermediate level "2", the microcomputer 33 sets 
operation of the apparatus of Rg. 1 to a first high-quality 
recording mode. When it is decided that the level of the 
reproduced test signal corresponds to the highest level 
"3", the microcomputer 33 sets operation of the appara- 
tus of Fig. 1 to a second high-quality recording mode. 
[0049] On the other hand, in the case where the mag- 
netic tape in the cassette K is decided to be of the S- 
VHS type, the microcomputer 33 sets operation of the 
apparatus of Fig. 1 to an S-VHS recording mode. 
[0050] During the first high-quality recording mode of 
operation, the microcomputer 33 sets the cutoff fre- 
quency of the low pass filter 10 to 5 MHz. In addition, 
the microcomputer 33 sets the characteristics of the sig- 
nal processing by the detail enhancer 11, the pre- 
emphasis circuit 12, the white/dark clip circuit 13. and 
the recording current equalizer 31 into line with the 
recording of a high-quality video signal on a VHS tape 
corresponding to the intermediate level "2", Further- 
more, the microcomputer 33 adjusts the signal mixing 
ratio in the adder 30 in response to the signal recording 
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level determined by the recording amplitier 32, Also, the 
microcomputer 33 controls the KM modulation circuit 14 
to provide a frequency deviation of 5.4 to 7.0 MHz. 
[0051] During the second high-quality recording mode 
of operation, the microcomputer 33 sets the cutoff fre- 
quency of the low pass fitter 10 to 5 MHz. In addition, 
the microcomputer 33 sets the characteristics of the sig- 
nal processing by at least one member of the detail 
enhancer 11, the pre-emphasis circuit 12, the 
white/dark clip circuit 13, and the recording current 
equalizer 31 into line with the recording of a high-quality 
video signal on a VHS tape corresponding to the high- 
est level "3". Furthermore, the microcomputer 33 
adjusts the signal mixing ratio in the adder 30 in 
response to the signal recording level determined by the 
recording amplifier 32. Also, the microcomputer 33 con- 
trols the FM modulation circuit 14 to provide a frequency 
deviation of 5.4 to 7.0 MHz. 

[0052] During the VHS recording mode of operation, 
the microcomputer 33 sets the cutoff frequency of the 
low pass filter 10 to 3 MHz. In addition, the microcom- 
puter 33 sets the characteristics of the signal process- 
ing by the detail enhancer 11, the pre-emphasis circuit 
12, the white/dark clip circuit 13, the adder 30, the 
recording current equalizer 31 . and the recording ampli- 
fier 32 into line with the recording of a VHS video signal 
on a VHS tape. Furthermore, the microcomputer 33 
controls the FM modulation circuit 14 to provide a fre- 
quency deviation of 3.4 to 4.4 MHz. 
[0053] During the S-VHS recording mode of opera- 
tion, the microcomputer 33 sets the cutoff frequency of 
the low pass filter 10 to 5 MHz, In addition, the micro- 
computer 33 sets the characteristics of the signal 
processing by the detail enhancer 1 1 , the pre-emphasis 
circuit 12, the white/dark clip circuit 13, the adder 30, 
the recording current equalizer 31, and the recording 
amplifier 32 into line with the recording of an S-VHS 
video signal on an S-VHS tape. Furthermore, the micro- 
computer 33 controls the FM modulation circuit 14 to 
provide a frequency deviation of 54 to 7.0 MHz. 
[0054] As understood from the previous explanation, 
the apparatus of Fig. 1 records a high-quality video sig- 
nal on a VHS tape corresponding to the intermediate 
level "2" or the highest level "3". The high-quality video 
signal can be reproduced from the VHS tape by a VTR 
of the S-VHS standard. 

[0055] The first high-quality recording mode of opera- 
tion and the second high-quality recording mode of 
operation will be further explained. During the first or 
second high-quality recording mode of operation, the 
detail enhancer 11 and the pre-emphasis circuit 12 
amplify high-frequency components of the input lumi- 
nance signal at a degree which is lower than that used 
during the S-VHS recording mode. 
[0056] The frequency response of the linear emphasis 
circuit 12b can be changed between a first type R1 and 
a second type R2 shown in Fig. 2. The first type R1 is 
selected during the VHS recording mode of operation 



and the S^VHS recording mode of operation. The sec- 
ond type R2 is selected during the first high-quality 
recording mode of operation and the second high-qual- 
ity recording mode of operation. As shown in Fig. 2, th 
5 second type R2 causes less amplification of high-fre- 
quency signal components in comparison with the first 
type R1. 

[0057] During the first or second high-quality record- 
ing mode of operation, the white clip level in the 

jo white/dark clip circuit 13 is set to 190% ±10%. On the 
other hand, during the S-VHS recording mode of opera- 
tion, the white clip level in the white/dark clip circuit 13 is 
set to 210% ±10%. This change of the white clip level is 
implemented in view of the following fact. As shown in 

is Figs. 3 and 4, a VHS tape causes greater attenuation of 
high-frequency components of a reproduced signal in 
comparison with an S-VHS tape. The reduced white clip 
level during the first or second high-quality recording 
mode of operation suppresses the shortest recording 

20 wavelength, and prevents the occurrence of luminance 
reversal. 

[0058] During the first or second high-quality record- 
ing mode of operation, and the S-VHS recording mode 
of operation, the dark clip level in the white/dark clip cir- 

25 cuit 1 3 is set to -70% ± 1 0%. 

[0059] During the first or second high-quality record- 
ing mode of operation, the FM modulation circuit 14 pro- 
vides a frequency deviation of 5.4 to 7.0 MHz in the FM 
luminance signal. This frequency deviation is the same 

30 as that provided during the S-VHS recording mode of 
operation. Therefore, the recorded signal frequency 
allocation provided during the first or second high-qual- 
ity recording mode of operation is the same as that pro- 
vided during the S-VHS recording mode of operation. 

35 [0060] The adder 30 is controlled by the microcom- 
puter 33 so that the mixing ratio between the FM lumi- 
nance signal and the frequency-down-converted 
chrominance signals varies in response to whether the 
magnetic tape in the cassette K corresponds to the low- 

40 est level "1", the intermediate level "2", or the highest 
level "3", that is, whether the apparatus of Fig. 1 oper- 
ates in the VHS recording mode, the first high-quality 
recording mode, or the second high-quality recording 
mode. Specifically, during the first or second high-qual- 

45 }ty recording mode of operation, the signal mixing ratio 
in the adder 30 is set to a level such that a signal distor- 
tion caused by cross modulation and occurring upon 
recording onto a magnetic tape will be in the allowable 
range prescribed by the S-VHS standard. 

so [0061] The recording current equalizer 31 is controlled 
by the microcomputer 33 to compensate for the differ- 
ence in electromagnetic conversion frequency 
response between an S-VHS tape and a VHS tape. 
Specifically, during the first or second high-quality 

55 recording mode of operation, the recording current 
equalizer 31 provides greater suppression of low-fre- 
quency signal components than that prescribed by the 
S-VHS standard. 
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[0062] As shown in Fig. 5, the frequency response of 
the recording current equalizer 31 can be changed 
among first, second, and third types. The frequency 
response of the recording current equalizer 31 is set to 
the first type during the VHS recording mode of opera- 
tion. The frequency response of the recording current 
equalizer 31 is set to the second type during the S-VHS 
recording mode of operation. The frequency response 
of the recording current equalizer 31 is set to the third 
type during the first or second high-quality recording 
mode of operation. The frequency response of the third 
type (the high-quality type) provides less suppression of 
high-frequency signal components than that provided 
by the frequency response of the first type (the VHS 
type). 

[0063] During the first or second high-quality record- 
ing mode of operation, the recording amplifier 32 is con- 
trolled by the microcomputer 33 so as to amplify the 
output signal of the recording current equalizer 31 to a 
level significantly lower than the normal (evef of an 
amplified S-VHS video signal. The recording amplifier 
32 feeds the amplification-resultant video signal to the 
magnetic heads via the rotary transformers. The mag- 
netic heads record the video signal on the magnetic 
tape in the cassette K. In this way, during the first or sec- 
ond high-quality recording mode of operation, the appa- 
ratus of Fig. 1 records a high-quality video signal on the 
VHS tape corresponding to the intermediate level "2 H or 
the highest level M 3". The high-quality video signal can 
be reproduced from the VHS tape by a VTR of the S- 
VHS standard. 

[0064] The characteristics of the signal processing by 
the detail enhancer 11, the pre-emphasis circuit 12, the 
white/dark clip circuit 13, and the recording current 
equalizer 31 are changed by the microcomputer 33 in 
response to the result of the decision regarding whether 
the magnetic tape in the cassette K corresponds to the 
intermediate level "2" or the highest level "3", that is, 
whether the apparatus of Fig. 1 operates in the first 
high-quality recording mode or the second high-quality 
recording mode. For example, in the case where the 
magnetic tape in the cassette K corresponds to the 
intermediate level "2", that is, in the case where the 
apparatus of Fig. 1 operates in the first high-quality 
recording mode, the characteristics of the signal 
processing by all the detail enhancer 11, the pre- 
emphasis circuit 12, the white/dark clip circuit 13, and 
the recording current equalizer 31 are set to those 
suited to record a high-quality video signal on a VHS 
tape corresponding to the intermediate level "2". On the 
other hand, in the case where the magnetic tape in the 
cassette K corresponds to the highest fever "3", that is, 
in the case where the apparatus of Fig. 1 operates in the 
second high-quality recording mode, the characteristics 
of the signal processing by only a predetermined mem- 
ber or members of the detail enhancer 11, the pre- 
emphasis circuit 12, the white/dark clip circuit 13, and 
the recording current equalizer 31 are set to those 



suited to record a high-quafrty video signal on a VHS 
tape corresponding to the highest lev I "3". 
[0065] During the testing process, the microcomputer 
33 may control the recording amplifier 32 so that the 

5 recording level of the test signal will be changed among 
different levels. In this case, the lowest level n V t the 
intermediate /eve) "2", and the highest level "3 W may be 
set according to the recording level at which the level of 
the reproduced test signal can be maximized. 

10 [0066] The gain of the recording amplifier 32 may be 
set so as to maximize the level of the reproduced test 
signal. The characteristics of the signal processing by 
the recording current equalizer 31 may be varied in 
accordance with the recording signal level determined 

15 by the recording amplifier 32. 

[0067] The test si gnaf generated by the oscillator in 
the FM modulation circuit 14 may have different-fre- 
quency components such as 2-MHz components and 6- 
MHz components. In this case, the characteristics of the 

20 signal processing by the detail enhancer 11, the pre- 
emphasis circuit 12, the white/dark clip circuit 13, and 
the recording current equalizer 31 may be varied in 
accordance with the levels of the different frequency 
components of the reproduced test signal. 

25 [0068] Four or more predetermined different levels 
may be set for the decision regarding the level of the 
reproduced test signal. In this case, the characteristics 
of the signal processing by the detail enhancer 1 1 , the 
pre-emphasis circuit 12, the white/dark clip circuit 13, 

30 and the recording current equalizer 31 can be more 
finely varied in response to the level of the reproduced 
test signal. 

[0069] The recording current equalizer 31 may be 
located between the FM modulation circuit 14 and the 

35 adder 30. 

[0070] The recording levels of other information sig- 
nals such as a control pulse signal, a linear audio signal, 
and an FM audio signal, and the characteristics of the 
processing thereof can be optimized in response to the 

40 result of the decision regarding the type of the magnetic 
tape in the cassette K. 

Second Embodiment 

45 [0071] Fig. 6 shows a magnetic recording apparatus 
according to a second embodiment of this invention. 
The magnetic recording apparatus of Fig. 6 is similar to 
the magnetic recording apparatus of Fig. 1 except that a 
recording-mode setting switch 36 is additionally pro- 

50 vided. 

=- [0072] The recording-mode setting switch 36 is con- 
nected to the microcomputer 33. The recording-mode 
setting switch 36 can be operated by a user. The record- 
ing-mode setting switch 36 can be changed among an 
55 OFF position, a VHS position, an S-VHS position, a first 
high-quality position, and a second-high quality posi- 
tion. The recording-mode setting switch 36 outputs a 
signal to the microcomputer 33 which represents the 
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current position thereof. 

[0073] When the recording -mode setting switch 36 is 
in its VHS position, the microcomputer 33 operates the 
apparatus of Fig. 6 in the VHS recording mode regard- 
less of whether the magnetic tape in the cassette K is of 
the VHS type or the S-VHS type. When the recording- 
mode setting switch 36 is in its S-VHS position, the 
microcomputer 33 operates the apparatus of Fig. 6 in 
the S-VHS recording mode regardless of whether the 
magnetic tape in the cassette K is of the VHS type or the 
S-VHS type. When the recording-mode setting switch 
36 is in its first high-quality position, the microcomputer 
33 operates the apparatus of Fig. 6 in the first high-qual- 
ity recording mode regardless of whether the magnetic 
tape in the cassette K is of the VHS type or the S-VHS 
type. When the recording-mode setting switch 36 is in 
its second high-quality position, the microcomputer 33 
operates the apparatus of Fig. 6 in the second high- 
quality recording mode regardless of whether the mag- 
netic tape in the cassette K is of the VHS type or the S- 
VHS type. 

[0074] When the recording-mode setting switch 36 is 
in its OFF position, the microcomputer 33 sets the 
recording mode of operation of the apparatus of Fig. 6 in 
response to the output signals of the tape characteristic 
detector 34 and the identification hole detector 35 as in 
the apparatus of Fig. 1 . 

[0075] The tapecharacteristic detector 34 may be 
omitted from the magnetic recording apparatus of Fig. 
6. 

Third Embodiment 

[0076] Fig. 7 shows a magnetic recording apparatus 
according to a third embodiment of this invention. The 
magnetic recording apparatus of Fig. 7 is similar to the 
magnetic recording apparatus of Fig. 1 except for 
design changes indicated later. 

[0077] The magnetic recording apparatus of Fig. 7 
includes a recording-mode setting switch 36. On the 
other hand, the identification hole detector 35 (see Fig. 
1) is omitted from the apparatus of Fig. 7. 
[0078] The recording-mode setting switch 36 is con- 
nected to the microcomputer 33. The recording- mode 
setting switch 36 can be operated by a user. The record- 
ing-mode setting switch 36 can be changed among an 
OFF position, a VHS position, and a high-quality posi- 
tion. The recording-mode setting switch 36 outputs a 
signal to the microcomputer 33 which represents the 
current position thereof. 

[0079] In the case where the recording- mode setting 
switch 36 is in its OFF position, the magnetic recording 
apparatus of Fig. 7 operates as follows. When a tape 
cassette K is placed into the magnetic recording appa- 
ratus, the microcomputer 33 starts a testing process in 
response to a cassette loaded signal generated by a 
suitable device (not shown). The testing process is 
designed to decide whether or not the characteristics of 



the magnetic tape in the cassette K are sufficient for the 
recording of a high-quality video signal. 
[0080] During the testing process, the microcomputer 
33 activates the oscillator in the FM modulation circuit 

5 1 4 so that the oscillator generates a predetermined test 
signal. The test signal is transmitted from the FM modu- 
lation circuit 14 to the recording amplifier 32 via the 
adder 30 and the recording current equalizer 31. The 
microcomputer 33 controls the recording amplifier 32 so 

10 that the test signal is amplified thereby to a given level. 
The recording amplifier 32 feeds the resultant test sig- 
nal to the magnetic heads via the rotary transformers. 
The magnetic heads record the test signal on the mag- 
netic tape in the cassette K. Then, the test signal is 

75 reproduced from the magnetic tape in the cassette K by 
a magnetic reproducing device of, for example, a con- 
ventional type. The reproduced test signal is fed to the 
tape characteristic detector 34. The tape characteristic 
detector 34 may contain the magnetic reproducing 

20 device. The tape characteristic detector 34 includes a 
level detector for deciding whether or not the level of the 
reproduced test signal is less than a predetermined ref- 
erence level, that is, deciding whether the quality of the 
magnetic tape in the cassette K is less than a predeter- 

25 mined reference quality. The tape characteristic detec- 
tor 34 informs the microcomputer 33 of the level 
decision result (the tape-quality decision result). The 
level decision by the tape characteristic detector 34 is 
implemented regardless of whether the magnetic tape 

30 in the cassette K is of the VHS type or the S-VHS type. 
[0081] When it is decided that the level of the repro- 
duced test signal is less than the predetermined refer- 
ence level, that is, when it is decided that the quality of 
the magnetic tape in the cassette K is less than the pre- 

35 determined reference quality, the microcomputer 33 
sets operation of the apparatus of Fig. 7 to a VHS 
recording mode. When it is decided that the level of the 
reproduced test signal is equal to or greater than the 
predetermined reference level, that is, when it is 

40 decided that the quality of the magnetic tape in the cas- 
sette K is equal to or greater than the predetermined 
reference quality, the microcomputer 33 sets operation 
of the apparatus of Fig. 7 to a high-quality recording 
mode. 

45 J0082J During the high-quality recording mode of 
operation, the microcomputer 33 sets the cutoff fre- 
quency of the low pass filter 10 to a frequency in the 
range of 3 to 5 MHz. In addition, the microcomputer 33 
sets the characteristics of the signal processing by the 

so detail enhancer 11, the pre-emphasis circuit 12, the 
- white/dark clip circuit 13, the adder 30, the recording 
current equalizer 31, and the recording amplifier 32 into 
line with the recording of a high-quality video signal on 
a high-quality tape which is similar or equal to the 

55 recording of an S-VHS video signal on an S-VHS tape. 
Furthermore, the microcomputer 33 controls the FM 
modulation circuit 14 to provide a frequency deviation of 
5.4 to 7.0 MHz. 
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[0083] During the VHS recording mode of operation, 
the microcomputer 33 sets the cutoff frequency of the 
low pass filter 1 0 to 3 MHz. In addition, the microcom- 
puter 33 sets the characteristics of the signal process- 
ing by the detail enhancer 11, the pre-emphasis circuit 
12. the white/dark clip circuit 13, the adder 30, the 
recording current equalizer 31 , and the recording ampli- 
fier 32 into line with the recording of a VHS video signal 
on a VHS tape. Furthermore, the microcomputer 33 
controls the FM modulation circuit 14 to provide a fre- 
quency deviation of 3.4 to 4.4 MHz. 
[0084] As understood from the previous explanation, 
the apparatus of Fig. 7 records a high-quality video sig- 
nal on a VHS tape having a relatively high quality. The 
high-quafity video signal can be reproduced from the 
VHS tape by a VTR of the S-VHS standard. 
[0085] The high-quality recording mode of operation 
will be further explained. During the high-quality record- 
ing mode of operation, the detail enhancer 1 1 and the 
pre-emphasis circuit 12 amplify high-frequency compo- 
nents of the input luminance signal at a degree which is 
greater than that used during the VHS recording mode. 
[0086] Fig. 8 shows an example of the frequency 
response of the detail enhancer 1 1 which is used during 
the VHS recording mode of operation of the apparatus 
of Fig. 7. Fig. 9 shows an example of the frequency 
response of the detail enhancer 1 1 which is used during 
the high-quality recording mode of operation of the 
apparatus of Fig. 7. Fig. 10 shows an example of the fre- 
quency response of the nonlinear emphasis circuit 12a 
which is used during the VHS recording mode of opera- 
tion of the apparatus of Fig. 7. Fig. 1 1 snows an exam- 
ple of the frequency response of the nonlinear 
emphasis circuit 12a which is used during the high- 
quality recording mode of operation of the apparatus of 
Fig. X 

[0087] The frequency response of the linear emphasis 
circuit 12b can be changed between a first type R3 and 
a second type R4 shown in Fig. 12. The first type R3 is 
selected during the VHS recording mode of operation. 
The second type R4 is selected during the high-quality 
recording mode of operation. As shown in Fig. 12, the 
second type R4 causes less amplification of high-fre- 
quency signal components in comparison with the first 
type R3. 

[0088] During the VHS recording mode of operation, 
the white clip level in the white/dark clip circuit 13 is set 
to 170% ±10%. On the other hand, during the high-qual- 
ity recording mode of operation, the white dip level in 
the white/dark clip circuit 1 3 is set to 1 90% ±1 0% so that 
the shortest recording wavelength^ is reduced. In this 
case, the dark clip level in the white/dark clip circuit 1 3 
is set.to -70% ±10%. 

[0089] During the high-quality recording mode of 
operation, the FM modulation circuit 14 provides a fre- 
quency deviation of 5.4 to 7.0 MHz in the FM luminance 
signal. This frequency deviation is the same as that pre- 
scribed by the S-VHS standard. Therefore, the recorded 



signal frequency allocation provided during the high- 
quality recording mode of operation is the same as that 
prescribed by the S-VHS standard. 
[0090] The adder 30 is controlled by the microcom- 

5 puter 33 so that the mixing ratio between the FM lumi- 
nance signal and the frequency-down-converted 
chrominance signals depends on whether the appara- 
tus of Fig. 7 operates in the VHS recording mode or the 
high-quality recording mode. Specifically, during the 

10 high-quality recording mode of operation, the signal 
mixing ratio in the adder 30 is set to a level such that a 
signal distortion caused by cross modulation and occur- 
ring upon signal recording onto a magnetic tape will be 
in the allowable range prescribed by the S-VHS stand - 

15 ard. 

[0091] As shown in Fig. 13, the frequency response of 
the recording current equalizer 31 can be changed 
between first and second types. The frequency 
response of the recording current equalizer 31 is set to 

20 the first type during the VHS recording mode of opera- 
tion. The frequency response of the recording current 
equalizer 31 is set to the second type during the high- 
quality recording mode of operation. The frequency 
response of the second type (the high-quality type) pro- 

25 vides greater suppression of low-frequency signal com- 
ponents and less suppression of high-frequency signal 
components than those provided by the frequency 
response of the first type (the VHS type). 
[0092] During the high-quality recording mode of 

30 operation, the recording amplifier 32 is controlled by the 
microcomputer 33 so as to provide a greater recording 
current than that provided in the VHS recording mode of 
operation. 

[0093] In the case where the recording -mode setting 
35 switch 36 is in its VHS position or the high-quality posi- 
tion, the microcomputer 33 continues to deactivate the 
tape characteristic detector 34. When the recording- 
mode setting switch 36 is in its VHS position, the micro- 
computer 33 forces the apparatus of Fig. 7 to operate in 
40 the VHS recording mode. When the recording-mode 
setting switch 36 is in its high-quality position, the micro- 
computer 33 forces the apparatus of Fig. 7 to operate in 
the high-quality recording mode. 



[0094] Fig. 1 4 shows a magnetic recording apparatus 
according to a fourth embodiment of this invention. The 
magnetic recording apparatus of Fig. 14 is similar to the 

so magnetic recording apparatus of Fig. 7 except for 
-design changes indicated later. - . 
[0095] The magnetic recording apparatus of Fig. 14 
includes an identification hole detector 35 connected to 
the microcomputer 33. The tape characteristic detector 

55 34 (see Fig. 7) is omitted from the apparatus of Fig. 14. 
[0096] The device 35 detects whether an identification 
hole is present in or absent from the tape casette K. In 
general, a cassette containing an S-VHS tape has an 
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identification hole. On the other hand, a cassette con- 
taining a VHS tape does not have any identification 
hole. Accordingly, when the device 35 detects the pres- 
ence of an identification hole in the tape cassette K, it is 
decided that the magnetic tape in the cassette K is of 
the S-VHS type. On the other hand, when the device 35 
detects the absence of an identification hole from the 
tape cassette K, it is decided that the magnetic tape in 
the cassette K is of the VHS type. The identification hole 
detector 35 outputs a signal to the microcomputer 33 
which represents whether an identification hole is 
present in or absent from the tape casette K, that is, 
whether the magnetic tape in the cassette K is of the S- 
VHStype or the VHS type. 

[0097] In the case where the recording -mode switch 
36 is in its OFF position, the magnetic recording appa- 
ratus of Fig. 14 operates as follows. When the tape cas- 
sette K is placed into the magnetic recording apparatus, 
the device 35 detects whether an identification hole is 
present in or absent from the tape casette K. In the 
presence of an identification hole, the device 35 decides 
that the magnetic tape in the cassette K is of the S-VHS 
type. In the absence of an identification hole, the device 
35 decides that the magnetic tape in the cassette K is of 
the VHS type. The identification hole detector 35 
informs the microcomputer 33 of whether the magnetic 
tape in the cassette K is of the VHS type or the S-VHS 
Type: 

[0098] When the magnetic tape in the cassette K is 
decided to be of the VHS type, the microcomputer 33 
operates the apparatus of Fig. 14 in the VHS recording 
mode. When the magnetic tape in the cassette K is 
decided to be of the S-VHS type, the microcomputer 33 
operates the apparatus of Fig. 14 in the high-quality 
recording mode. 

[0099] In the case where the recording-mode setting 
switch 36 is in its VHS position or the high-quality posi- 
tion, the microcomputer 33 sets the recording mode of 
operation of the apparatus of Fig. 14 in response to the 
position of the recording-mode setting switch 36 but 
independently of the output signal of the identification 
hole detector 35. Specifically, when the recording -mode 
setting switch 36 is in its VHS position, the microcom- 
puter 33 forces the apparatus of Fig. 1 4 to operate in the 
VHS recording mode. When the recording : mod e setti ng 
switch 36 is in its high-quality position, the microcom- 
puter 33 forces the apparatus of Fig. 1 4 to operate in the 
high-quality recording mode. 

Claims 

1 . A magnetic recording apparatus comprising: 

first means for processing an input video signal 
into a processing-resultant video signal having 
a first given frequency band; and 
second means for recording the processing- 
resultant video signal, which is generated by 



the first means, on a standard magnetic tape 
which is designed to record a standard-format 
video signal having a second given frequency 
band narrower than the first given frequency 
s band. 

2. A magnetic recording apparatus comprising: 

first means for processing an input video signal 
10 into one among a first standard -format video 

signal having a first given frequency band, a 
second standard-format video signal having a 
second given frequency band wider than the 
first given frequency band, and a processing- 
75 resultant video signal having a third given fre- 

quency band wider than the first given fre- 
quency band; 

second means for recording the first standard- 
format video signal, which is generated by the 
20 first means, on a first standard magnetic tape 

which is designed to record a first standard-for- 
mat video signal; 

third means for recording the second standard- 
format video signal, which is generated by the 

25 first means, on a second standard magnetic 

tape which is designed to record a second 
standard-format video signal; and 
fourth means for recording the processing- 
resultant video signal, which is generated by 

30 the first means, on the first standard magnetic 

tape. 

3. A magnetic recording apparatus as recited in claim 
2, further comprising: 

35 

fifth means for, in response to user's request, 
deciding which of the first, second, and third 
standard-format video signals the first means 
processes the input video signal into, and 
40 sixth means for recording the video signal, 

which is decided by the fifth means, on a mag- 
netic tape. 

4. A magnetic recording apparatus as recited in claim 
~45~ "2, wherein the processing-resultant video signal 

can be reproduced from the first standard magnetic 
tape by a magnetic reproducing apparatus for a 
second standard-format video signal and a second 
standard magnetic tape. 

50 

5. A magnetic recording apparatus as recited in claim 
2, further comprising fifth means for detecting 
whether or not the first standard magnetic tape is 
suited to recording of the process -resultant video 

55 signal. 

6. A magnetic recording apparatus as recited in claim 
5, wherein the fifth means comprises: 



11 



21 



EP 0 905 986 A2 



22 



sixth means for recording a test signal to the 
first standard magnetic tape; 
seventh means for reproducing the test signal 
from the first standard magnetic tape; and 
eighth means for detecting whether or not the 5 
first standard magnetic tape is suited to record- 
ing of the process-resultant video signal in 
response to a level of the reproduced test sig- 
nal. 

10 

7. A magnetic recording apparatus as recited in claim 

6. wherein a recording level of the test signal is 
equal to a recording level of the process- resultant 
video signal. 

75 

8. A magnetic recording apparatus as recited in claim 

7, wherein the sixth means records the test signal 
at only a single recording level. 

9. A magnetic recording apparatus as recited in claim 20 
7, wherein the sixth means records the test signal 

at a plurality of different recording levels, and the 
fourth means records the processing-resultant 
video signal at a recording level equal to a record- 
ing level among the plurality of the different record- 25 
ing levels at which a reproduction level is 
maximized. 

1 0. A magnetic recording apparatus as recited in claim 

6, wherein the first means comprises a detail 30 
enhancer, a pre-emphasis circuit, a white/dark clip 
circuit, and a recording current equalizer, and fur- 
ther comprising ninth means for varying operation 
characteristics of at least one among the detail 
enhancer, the pre-emphasis circuit, the white/dark 35 
clip circuit, and the recording current equalizer in — 
response to the level of the reproduced test signal. 



11. A magnetic recording apparatus comprising: 



40 



first means for recording one of a first video sig- 
nal of a normal-quality standard format and a 
second video signal of a high-quality standard 
format on one of a normal-quality standard 

tape and a high-quality standard tape; and 45 

second means for recording a third video signal 
on one of the normal-quality standard tape and 
the high-quality standard tape, the third video 
signal being closer in quality, to the second 
video signal. so 

12. A magnetic recording apparatus as recited in claim 
1 1 , further comprising: 

third means for recording a test signal on one 55 
of the normal-quality standard tape and the 
high<juality standard tape; 
fourth means for reproducing the test signal 



from one of the normal-quality standard tape 
and the high-quality standard tape; and 
fifth means for selecting one of the first means 
and the second means in response to a level of 
the reproduced test signal, and for activating 
selected one of the first means and the second 
means, 

13. A magnetic recording apparatus as recited in claim 
1 1 , further comprising: 

third means for detecting whether or not a cas- 
sette containing one of the normal-quality 
standard tape and the high-quality standard 
tape has an identification hole; and 
fourth means for selecting one of the first 
means and the second means in response to a 
result of the detection by the third means, and 
for activating selected one of the first means 
and the second means. 

14. A magnetic recording apparatus as recited in claim 
1 1 , further comprising third means for selecting one 
of the first means and the second means in 
response to user's request, and for activating 
selected one of the first means and the second 
means. 

15. An apparatus for recording video information on a 
VHS standard tape, comprising; 

first means for detecting whether or not a qual- 
ity of the VHS standard tape exceeds a refer- 
ence quality; 

second means for processing an input video 
— signal into a first processing^resultant video 
signal with a first given frequency band when 
the first means detects that the quality of the 
VHS standard tape exceeds the reference 
quality; 

third means for processing the input video sig- 
nal into a second processing-resultant video 
signal with a second given frequency band 
when the first means detects that the quality of 

the VHS standard tape does not exceed the 

reference quality, the second given frequency 
band being narrower than the first given fre- 
quency band; and 

fourth means for recording either the first 
processing-resultant video signal or the second 
__ - processing-resultant video signal on the VHS 
standard tape. 

16. An apparatus as recited in claim 15, wherein the 
first means comprises: 

means for recording a predetermined test sig- 
nal on the VHS standard tape; 
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means for reproducing the test signal from the 
VHS standard tape; and 
means for detecting whether or not the quality 
of the VHS standard tape exceeds the refer- 
ence quality in response to a level of the repro- s 
duced test signal. 
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